.
One of these components we have named yeast eluate factor, since it was adsorbed from autoclaved yeast extracts by fuller's earth and was found in barium hydroxide eluates prepared from the fuller's earth adsorbates. This factor we recognized primarily as a growth factor for rats although we also found it curative of rat dermatitis. Dr Lepkovsky kindly put at our disposal a sample of his pure factor 1 [Lepkovsky, 1938] , which is required by rats for growth and prevention of dermatitis [Lepkovsky et al. 1936] and is identical with crystalline vitamin B6 [Gy6rgy, 1938; Keresztesy & Stevens, 1938; Kuhn & Wendt, 1938] .
We have found that crystalline factor 1 completely replaces our yeast eluate fraction in the diet ofthe rat. We have also isolated from yeast a substance identical with crystalline factor 1 [Edgar, El Sadr & Macrae, unpublished] and thus the identityof our yeasteluate factorwith factor 1 and vitamin B6 is proved. The name adermin has been suggested [Kuhn & Wendt, 1938] for the crystalline material.
The other component we have named yeast filtrate factor since it was present in the filtrate obtained by fuller's earth treatment of autoclaved yeast extracts. This factor is required for the growth of rats and, as far as that property is concerned, corresponds with the factor 2 of Lepkovsky et al. [1936] . It is uncertain if our factor is identical with that required for growth and prevention of dermatitis in chicks fed on a diet of heated grains [Elvehjem & Koehn, 1935;  Lepkovsky & Jukes, 1935; 1936] . Neither nicotinic acid nor nicotinamide could replace the yeast filtrate fraction in the diet of the rat . The work carried out in this laboratory during the past 2 years, which has included the chemical investigation of these fractions and the preparation of large amounts for other biological investigations, has required that we should have reliable methods for the detection and estimation of these factors.
Rat growth tests have been successfully used in this laboratory for the determination of aneurin (vitamin B1) and riboflavin (lactoflavin). As well as these members of the vitamin B complex, yeast eluate factor and yeast ifitrate factor profoundly affect the growth of young rats , and we have found it comparatively simple to devise rat growth tests, similar to those used to determine aneurin and riboflavin, which have proved satisfactory for the determination of yeast eluate factor and yeast filtrate factor. These experiments are described in the present paper.
Mission Member of the Egyptian University.
( 2200 ) EXPERIMENTAL The generarimethods used in the tests for the B-vitamins have been described in previous papers from this laboratory [Chick et al. 1935; Edgar et al. 1937] . In the preparation of the litters of rats, the mothers received the full stock breeding diet except during the last week of lactation, when yeast was withheld.
The number of rats in the litters was restricted to 8. The young rats, weaned at 21 days and weighing 40-50 g., received the basal diet consisting of casein 100, rice starch 300, cotton-seed oil 60, lard 15, salt mixture (McCollum's No. 185) 25 and water 500; the diet was cooked by steaming for 3 hr. Each rat also received from weaning daily supplements of 0.08 ml. cod liver oil and 10 lg. aneurin; when the body weight of the animals reached 100 g. the daily supplements of cod liver oil and aneurin were increased to 0l1 ml. and 15,ug. respectively.
In the preparation of vitamin B-free diets, the principal difficulty is to obtain vitamin-free protein of high nutritive value. We have found "Glaxo ashless extracted " casein to be satisfactory for certain investigations, although we have recognized that it is probably not free from B-vitamins. This casein was used in the earlier experiments reported in this paper, but later it was found advantageous to use a more highly purified casein. Supplee et al. [1936] demonstrated that the washing of casein with a solution of NaCl removed riboflavin, and it is our experience that this process also removes other factors of the vitamin B complex from the casein. In the later experiments reported in this paper the casein used was purified by the following method.
"Glaxo ashless extracted" casein (2.5 kg.) was stirred for 30 min. with a solution containing 600 g. NaCl and 30 ml. glacial acetic acid in 301. tap water. The casein was allowed to settle for 1 hr. and the supernatant liquor was poured off. The washing with the salt solution was repeated 6 times. The casein was then pressed dry on Biichner funnels and stirred into 96 % alcohol (5 1.). The alcohol was removed by ifitration and the casein spread in thin layers on the open bench and dried in a current of air.
The rats receiving the basal diet with supplements of cod liver oil and aneurin usually increased slightly in body weight during the first week after weaning, the average increase being about 4 g. for the period. The animals were then treated differently according to whether they were to be used in tests for eluate factor or filtrate factor. The animals were weighed 3 times weekly.
Preparation of supplementary materials Yeast eluate fraction. The barium hydroxide eluate prepared from the fuller's earth adsorbate from autoclaved yeast extracts, purified by treatment with basic lead acetate, has proved thoroughly satisfactory. The method of preparation was described in a previous paper .
Yeast filtrate fraction. In the earlier experiments the ifitrate fraction was obtained by simple treatment of an autoclaved yeast extract with fuller's earth by the method previously described . More recently we have purified this material by extraction with amyl alcohol, a procedure which has also proved effective in the purification of the factor required for the growth and prevention of dermatitis in chicks receiving a heated grain diet [Elvehjem & Koehn, 1935; Lepkovsky & Jukes, 1936] . The following method has been employed by us.
The fuller's earth filtrate (41., of concentration 1 ml. equivalent to 0 5 g. dry yeast) was concentrated in open trays at 370 to one-fourth of its original volume. H2SO4 was added to pH 1 and the extract was shaken with 21. amyl alcohol.
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After separation, the amyl alcohol extract was shaken with 500 ml. water to which was added just enough NaOH to make the aqueous layer alkaline to thymol blue. The aqueous extract was separated, neutralized with HC1 and the amyl alcohol again extracted with a second portion of alkali. The amyl alcohol was now transferred back to the yeast extract and the extraction repeated'until the yeast filtrate had been extracted 6 times, the amyl alcohol being extracted with the alkali after each treatment of the yeast extract. The combined aqueous extracts of the amyl alcohol, containing the filtrate factor, were evaporated to small volume and treated with 4 volumes 96 % alcohol. The precipitated salts were removed by filtration and the alcohol was distilled off in vacuo. A small amount of a gummy material which separated was discarded; in the final product 1 ml. was equivalent to 2 g. dry yeast.
Estimation of yeast eluate factor Male rats were found more satisfactory for this test. They were prepared as described above and had received for 1 week from weaning the basal diet supplemented by cod liver oil and aneurin. For a period of 2 weeks the animals now received daily additional supplements of 50,ug. riboflavin and an amount of the yeast ifiltrate fraction equivalent to 2 g. dry yeast; these amounts were sufficient to supply the animals' requirements. An immediate growth response resulted and during the first week the animals usually increased in body weight by about 20 g. A slight fall in the rate of growth occurred in the second week during which the weight increase was usually about 15 g. Certain animals then received additional supplements of the materials to be tested for eluate factor activity, others (negative controls) were given no added supplement, while yet others (positive controls) were given an amount of a tested yeast eluate fraction equivalent to 2 g. dry yeast, this amount being known to supply the animals' requirements of eluate factor. The test was continued for a further 2-week period. Even after 2 days a sharp increase in the growth rate of the animals now receiving eluate fraction was noted, and the increased growth rate was maintained during the 2-week period, the average weekly gain usually being 25-30 g. (Fig. 1 , Table I ). The negative control animals generally continued to increase in weight at the rate observed towards the end of the preliminary period of 2 weeks, this rate being about half that of the positive control animals. Comparison of the growth rates of the animals receiving the test material with those of the negative and positive control animals indicated the vitamin potency of the tested material. As far as was practicable, animals used in a single test were taken from the same litter, although usually no great difference was observed from litter to litter. Reliable results were obtained when 3 animals, together with one positive and one negative control animal, were used for each test.
In the earlier experiment in which the basal diet contained unwashed "Glaxo ashless extracted" casein as source of protein and the unpurified yeast fuller's earth filtrate as source of filtrate factor, the slackening in the growth rate during the second week of the preliminary period was less marked than that observed when the more highly purified casein and purer ifitrate factor preparations were introduced into the basal diet. The body-weight increase observed during the 2-week period following administration of eluate factor was also slightly less in the case of the animals receiving the purer diet; however, the growth response obtained when eluate factor was added to the diet was more striking and tests using the purified diet were generally more satisfactory.
It was observed that the increased growth rate resulting from the addition of eluate fraction varied with the dose given. In one experiment the average total weight increase of 4 rats receiving a suboptimal dosage of eluate fraction was 40 g. for the 2-week test period, that of 5 rats receiving twice the above dosage was 49 g., while 4 rats given 4 times the dosage increased in body weight by 55 g. during the 2-week period. From this and other experiments not recorded it appeared that the growth response curve was the usual logarithmic one. The unit of eluate activity we have adopted is based on the potency of an amount of our standard eluate fraction equivalent to 2 g. dry yeast. This amount, when given daily to a rat prepared as described above, produces a growth response of approximately 90 % of the maximum obtainable.
Estimation of yeast filtrate factor A method very similar to the above has been used for the determination of yeast filtrate factor. Rats of both sexes, prepared as described above, having received the basal diet supplemented only by aneurin and cod liver oil for one week from weaning, received daily for 2 weeks 50,ug. riboflavin and a dose of yeast eluate fraction equivalent to 2 g. dry yeast. By the end of the first week the animals had generally increased in weight by approximately 20 g.; during the second week of this period, however, a very marked slackening in the growth rate occurred, and by the end of the week the growth rate was usually about 7 g. weekly, although over the whole of the second week weight increases of about 10 g. were generally obtained. Certain animals then received the added supplement of the material to be tested for ifitrate factor activity. Negative control animals were given no added supplement, while positive control animals received either the yeast fuller's earth filtrate fraction from 1 g. dry yeast or the preparation of ifitrate fraction purified by extraction with amyl alcohol, equivalent to 2 g. dry yeast. The test proper lasted for 2 weeks, and the presence of filtrate factor in the test material was indicated by an immediate increase in the growth rate, unmistakable even within 2-3 days. The growth rate increased to about 22 g. weekly, and this was maintained for the 2-week period (Fig. 1 , Table II ). The negative control animals usually continued to increase in body weight at the rate of about 7 g. weekly. Reliable results were obtained when Table III ). The tests in which the purer casein was used were generally more satisfactory, as the growth rate diminished more regularly during the second week of preparation when the animals were receiving the riboflavin and eluate factor supplements. The unit of filtrate factor activity we have adopted is based on the potency of an amount of our standard ifitrate fraction, purified by amyl alcohol extraction, equivalent to 2 g. dry yeast. This amount, when given daily to a rat prepared as above, produces a growth response of approximately 90 % of the maximum. DIscusSION The rat growth method for the determination of factors of the vitamin B complex has been so extensively used in the past that the use of this criterion for the study of new factors of the vitamin B complex requires no further justification. In the case of aneurin, the rat growth method, although perhaps more tedious than some others, is certainly one of the more reliable biological methods for the determination of that vitamin. The biological determination of riboflavin has been almost exclusively carried out by rat growth methods; a paper published from this laboratory showed the regular growth response of young rats deprived of riboflavin to administered doses of that substance.
Although curative methods for vitamin determination have the advantage of specificity in cases where a specific group of symptoms is involved, growth methods which employ uniform healthy young animals appear to us to be the more reliable. Curative methods necessitate the use of sick animals and the response effected by administration of the missing vitamin is largely dependent on the degree to which the pre-existing deficiency had affected the general health of the animal.
For the estimation of vitamin B6, which we now realize is identical with our yeast eluate factor and factor 1 [Lepkovsky et al. 1936] , the cure of the dermatitis developed by rats deprived of the vitamin has been most extensively used [Gy6rgy, 1935] . In our laboratory, when using this method, we have encountered the disadvantages of curative methods referred to above. Further, we have also noted occasional spontaneous cures in our animals and have also found that the specificity of yeast eluate factor for the cure of this dermatitis is not complete [Chick & Macrae, unpublished] Since the animals used in curative tests are usually on experiment for many weeks, during which they must be carefully observed, the time required for these tests is much greater than the simple routine rat growth test described.
The only biological property of our yeast filtrate factor at present recognized is its effect on the growth rate of young rats. It is possible that the factor required by chicks for growth and prevention of dermatitis may be identical with this rat factor and, if this is found to be the case, the determination by the chick growth method [Lepkovsky & Jukes, 1936; Jukes & Lepkovsky, 1936] may prove a rival to the rat growth method.
We admit that the methods described in this paper for the. determination of yeast eluate factor and yeast ifitrate factor may be capable of improvement. For example, it might be found advantageous, especially in the case of the determination of yeast eluate factor, to extend the "running out period" by 1 week or more, in order further to reduce the growth rate immediately prior to adding the test material to the diet. The tests carried out as described above have, however, proved very satisfactory for the rapid testing of vitamin fractions obtained in experiments on the purification of the factors. SUMMARY 1. Rat growth methods are described for the-determination of yeast eluate factor (vitamin Be of Gyorgy; factor 1 of Lepkovsky) and yeast filtrate factor (factor 2 of Lepkovsky).
2. In both methods graded growth responses to graded doses of the factors were observed, and although the suitability of these tests for the accurate biological determination of these factors has not been worked out, the probability is that these methods, perhaps with some modification, will prove satisfactory.
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